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1.0 INTRODUCTION 

AHBL Inc. was retained by WSU Cooperative Extension, Pierce County, to evaluate the 
relative construction costs between conventional development systems and Low Impact 
Development (LID) best management practices (BMP’s).  The project includes reviewing 
eight major development practices with several site variation scenarios.  Each scenario is 
individually reviewed to develop an opinion of probable construction costs.  It is important 
to note that these are simplified scenarios that may not include all the details that may be 
present on a particular site.  These details include variations such as topographic relief, soil 
conditions, groundwater conditions, and climatalogical conditions.   

All hydrologic modeling has been performed utilizing the Western Washington Hydrology 
Model as developed by the Washington State Department of Ecology (DOE).  Existing 
conditions for detention size determination are all modeled as forests in good condition as 
required by the 2003 Department of Ecology Stormwater Management Manual for Western 
Washington (Stormwater Manual).  Analysis of lot-scaled BMP’s are based on a 5000 square 
foot lot with 2,000 square feet of roof coverage, 500 square feet of driveway and 2,500 
square feet of turf/landscaping.  

Cost provided are based on initial construction and do not include life cycle analysis or 
annual maintenance costs.   

2.0 BIORETENTION CELL VS. INFILTRATION TRENCHES 

This analysis consists of comparing the relative construction costs of underground 
infiltration trenches versus bioretention cells for managing stormwater runoff from 
equivalent tributary areas.  For this analysis, several scenarios have been considered 
including different tributary area characteristics (i.e. roof runoff, driveway runoff) and 
different soil types (outwash soils, till soils).  For BMP’s it is assumed that a minimum of 
three feet of separation from the bottom of the facility to the seasonal high groundwater 
elevation or hardpan can be maintained.   

For infiltration trenches, it is assumed that the void ration of the washed rock is 
approximately 30 percent.  Infiltration through the sidewalls of the trench is neglected.  
The maximum ponding depth in bioretention swales is 6 inches.  The systems have been 
designed to infiltrate 100 percent of the anticipated runoff for all storm events as predicted 
by WWHM.  It should be noted that bioretention cells are typically not designed for 100 
percent infiltration of the larger storm events.  However, this method was chosen to enable 
a direct comparison with infiltration trenches which are, in most cases, designed to 
infiltrate all storm events.  The comparisons will be similar for analysis completed to 
infiltrate a lesser percentage of all predicted stormwater runoff volumes.   
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2.1 Roof Runoff, Outwash Soils 

The is scenario compares the cost of infiltration trenches versus bioretention cells for 
management of roof runoff from a standard residential roof (2000 square feet) for a site 
with outwash soils.  The stormwater runoff in this case does not require treatment prior to 
infiltration.   

 Item Unit Cost Quantity Cost 
Infiltration Trench     
 Washed Rock $20/CY 5 CY $100.00 

4” Perf. Pipe $8/LF 15 LF $120.00 
Catch Basin $700/EA 1 EA $700.00 

 

Excavation $4.50/CY 5 CY $22.50 
   Total $942.50 
Bioretention Cell     
 Soil Mix $25/CY 25 CY $625.00 

Planting $1/SF 450 SF $450.00 
Mulch $20/CY 4 CY $80.00 

 

Excavation $4.50/CY 25 CY $112.50 
   Total $1,267.50 
   Difference $325.00 

 

2.2 Roof Runoff, Till Soils 

This scenario matches the previous scenario with the exception of soil type.  This scenario 
uses till soils in the modeling which has a lower infiltration rate than outwash soils.  Note 
that the size of the bioretention swale has not changed from the outwash to the till 
condition.  This study assumes that the infiltration rate of bioretention soil mix is similar to 
underlying till soils and therefore restricts the infiltration rate in the outwash soils.  An 
assumed infiltration rate for the bioretention soil mix of 1 inch per hour was utilized for 
stormwater modeling.  Infiltration rates ranging from 1 to 2.4 inches per hour are 
commonly used for bioretention cells. 

 Item Unit Cost Quantity Cost 
Infiltration Trench     
 Washed Rock $20/CY 33 CY $660.00 

4” Perf. Pipe $8/LF 100 LF $800.00 
Catch Basin $700/EA 2 EA $1400.00 
Filter Fabric $0.50/SF 900 SF $450.00 

 

Excavation $4.50/CY 33 CY $148.50 
   Total $3,458.50 
Bioretention Cell     
 Soil Mix $25/CY 25 CY $625.00 

Planting $1/SF 450 SF $450.00  
Mulch $20/CY 4 CY $80.00 
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Excavation $4.50/CY 25 CY $112.50 
   Total $1,267.50 
   Difference $2,191.00 

 

2.3 Driveway Runoff, Outwash Soils 

The third scenario analyzes infiltration facility requirement for driveway runoff.  For this 
scenario the standard driveway area is considered to be 500 square feet.  Infiltration 
trenches are typically not recommended for infiltration of runoff from pollution generating 
impervious surfaces in outwash soils because of the limited treatment capacity of the 
underlying soils.  Therefore, a separate treatment facility would be necessary prior to 
infiltration.  There is an extensive range of treatment options that could be utilized 
depending on individual site conditions and the costs of these treatment options are highly 
variable.  For the purposed of this analysis, it has been assumed that the project will utilize 
a catch basin type treatment unit similar to the catch basin filter manufactured by 
Stormwater Management Inc.  Stormwater treatment in a bioretention cell is provided by 
plant uptake and the filtering of the stormwater through the bioretention soil mix. 

 Item Unit Cost Quantity Cost 
Infiltration Trench     
 Washed Rock $20/CY 1.5 CY $30.00 
 4” Perf. Pipe $8/LF 5 LF $40.00 
 Treatment Catch Basin $2,000/EA 1 EA $2,000.00 
 Filter Fabric $0.50/SF 45 SF $22.50 
 Excavation $4.50/CY 1.5 CY $6.75 
   Total $2,099.25 
Bioretention Cell     
 Soil Mix $25/CY 4 CY $100.00 

Planting $1/SF 68 SF $68.00 
Mulch $20/CY .75 CY $15.00 
Excavation $4.50/CY 4 CY $18.00 

Total $201.00 

 
 

  
Difference $1,898.25 

 

2.4 Driveway Runoff, Till Soils 

This scenario is the same as the previous except the native soils are modeled as till soils.  
In this case, treatment is not required for runoff prior to infiltration in the infiltration 
trench because till soils have a greater pollutant removal capacity.  For proper treatment to 
be achieved, three feet of separation must be maintained from the bottom of the trench to 
the seasonal high ground water elevation. 
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 Item Unit Cost Quantity Cost 
Infiltration Trench     
 Washed Rock $20/CY 8 CY $160.00 

4” Perf. Pipe $8/LF 25 LF $200.00 
Catch Basin $700/EA 1 EA $700.00 
Filter Fabric $0.50/SF 225 SF $112.50 

 

Excavation $4.50/CY 8 CY $36.00 
   Total $1,208.50 
Bioretention Cell     
 Soil Mix $25/CY 6 CY $90.00 

Planting $1/SF 112 SF $112.00 
Mulch $20/CY 1 CY $20.00 

 

Excavation $4.50/CY 6 CY $27.00 
   Total $309.00 
   Difference $899.50 

 

As described above, the size of the bioretention cell does not vary from till soils to 
outwash soils based on the infiltration rate assumptions made for this study.   

3.0 STANDARD ROAD VS. LID ROAD SECTION 

This section reviews the construction costs differences between a standard 24-foot asphalt 
pavement road section with curb and gutter and closed conveyance and a LID road section 
with 24 feet of pavement but bioretention swales replace the curb and gutter and closed 
conveyance system.  The analysis has been performed on a typical 1000 foot length of 
road.  This analysis does not include site specific cost parameters such as clearing 
requirements, rough grading, erosion control BMP’s, etc.   

3.1 Standard Road Section 

The standard road section consists of 24-feet of crowned asphalt concrete pavement with 
curb and gutter on each side.  Average catch basin spacing is assumed to be 250 feet and 
all storm conveyance pipes are 12-inches in diameter.  A 5-foot concrete sidewalk is 
provided on each side of the road.  The assumed asphalt section is 2 inches of Class B 
asphalt over 2 inches of crushed surfacing top course (CSTC) and 6 inches of gravel base.  
The detention volume required for 1000 feet of road is 27,617 cubic feet and the treatment 
volume is 6011 cubic feet.  For cost comparisons, it is assumed that stormwater 
management is provided by a combination wetpond with live detention storage.  Detention 
and treatment volumes include runoff from adjacent driveways.  The project assumes forty 
driveways along the 1000-foot length of road with a standard area of 500 square feet each. 
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3.2 LID Road Section 

The LID road section consists of 24-feet of crowned asphalt concrete pavement with 
bioretention swales on each side in place of curb and gutter.  A 4-foot grass shoulder is 
provided between the edge of the paved surface and the bioretention swale.  The swale is 
intercepted by 20 foot wide residential driveways every 50 feet on center.  A 12-inch 
culvert, 25 feet long, is provided under each driveway.  A 5-foot concrete sidewalk is 
provided on each side of the road behind the proposed swales.  The assumed asphalt 
section is the same as the standard road section.  The stormwater modeling shows that the 
bioretention swale adequately infiltrates over 96-percent of the total stormwater runoff 
from the road and driveway surfaces.  However, the swales are unable to meet the runoff 
rate and duration standards for large storm events.  Therefore, a detention facility will be 
required after the swales.  Because the swales infiltrate 96-percent of the runoff, exceeding 
the 91-percent storm treatment volume required by the Storm Manual, additional runoff 
treatment is not required.  

3.3 Cost Summary 

 Item Unit Cost Quantity Cost 
Standard Road Section     
 Class B Asphalt (2”) $35/CY 148 CY $5,180.00 

CSTC (2”) $15/CY 148 CY $2,220.00 
Gravel Base (6”) $12/CY 444 CY $5,328.00 
Curb & Gutter $15/LF 2,000 SF $30,000.00 
Sidewalk $30/SY 1,111 SY $33,330.00 
Storm CB $700/EA 8 EA $5,600.00 
12” CPEP Storm $18/LF 950 LF $17,100.00 
Treatment Volume $4.50/CY 223 CY 1,003.50 

 

Detention Volume $4.50/CY 1,025 CY 4,612.50 
   Total $104,374.0

0 
LID Road Section     
 Soil Mix $25/CY 160 CY $4000.00 

Swale Planting $1/SF 2,880 SF $2,880.00 
Mulch $20/CY 30 CY $60.00 
Swale Excavation $4.50/CY 760 CY $3,420.00 
Class B Asphalt (2”) $35/CY 148 CY $5,180.00 
CSTC (2”) $15/CY 148 CY $2,220.00 
Gravel Base (6”) $12/CY 444 CY $5,328.00 
Sidewalk $30/SY 1,111 SY $33,330.00 
12” Culverts $18/LF 720 LF $12,960.00 
4” Perf. Pipe $8/LF 2000 LF $16,000.00 
Washed Rock $20/CY 75 CY $1,500.00 

 

Detention Volume $4.50/CY 363 $1,633.50 
   Total $88,311.50 
   Difference $16,062.50 
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Per LF $16.06/LF 
 

4.0 STANDARD VS. PERVIOUS ASPHALT PAVEMENT 

This section compares the construction costs of Class B hot-mix asphalt pavement versus 
Pervious (open-graded) asphalt concrete pavement construction.  The scope of this 
scenario is to perform research of published costs and project results and compare the cost 
of a typical pavement section for each pavement type.  Detention and treatment volumes 
have been calculated and costs developed assuming a combined detention/wetpond is 
used for stormwater management.  For this study, the pervious surfaces have been assumed 
to be hydrologically equivalent to grass. 

The cost of pervious asphalt pavement varies considerably from source to source.  Several 
sources stated that the cost of material and labor for the pervious asphalt is the same as 
standard asphalt.  The difference is overall pavement cost is due to the difference in the 
pavement base.  This cost analysis is based on that assumption.  All costs are on a square 
foot of pavement basis. 

 Item Unit Cost Quantity Cost 
Standard Pavement     
 Class B Asphalt (2”) $35/CY 0.006 CY $0.21 
 CSTC (2”) $15/CY 0.006 CY $0.09 

Gravel Base (6”) $12/CY 0.019 CY $0.23 
Treatment Volume $4.50/CY 0.004 CY $0.02 
Detention Volume $4.50/CY 0.020 CY $0.09 
  Total $0.64 
    
Pervious Asphalt (2”) $35/CY 0.006 CY $0.21 
AASHTO No. 57 (2”) $15/CY 0.006 CY $0.09 
AASHTO No. 3 (12”) $18/CY 0.037 CY $0.66 
Treatment Volume $4.50/CY 0.002 CY $0.01 
Detention Volume $4.50/CY 0.007 CY $0.03 

 
 
 
 
Pervious Pavement 

  Total $1.00 
   Difference $0.36 

 

5.0 RESIDENTIAL DRIVEWAY CONSTRUCTION 

This section compares the costs of four construction materials for residential driveways.  
The five construction types are – standard asphalt pavement, pervious pavement, standard 
cement concrete, pervious cement concrete, eco-stone unit pavers.  The standard 
residential driveway is assumed to be 500 square feet.  Stormwater treatment and detention 
volumes have also been included in this cost analysis.  This study assumes that pervious 
pavement systems are hydrologically similar to grass. 
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 Item Unit Cost Quantity Cost 
Standard Asphalt     
 Class B Asphalt (2”) $50/CY 3 CY $150.00 

CSTC (4”) $25/CY 6 CY $150.00 
Treatment Volume $4.50/CY 2 CY $9.00 

 

Detention Volume $4.50/CY 10 CY $45.00 
 
 
Pervious Asphalt 

  Total $354.00 

 Pervious Asphalt (2”) $50/CY 3 CY $150.00 
 AASHTO No. 57 (2”) $25/CY 3 CY $75.00 

AASHTO No. 3 (12”) $25/CY 9 CY $225.00 
Treatment Volume $4.50/CY 1 CY $4.50 

 

Detention Volume $4.50/CY 3.5 CY $15.75 
   Total $470.25 
Standard Concrete     
 Cement Concrete (4”) $155/CY 6 CY $930.00 

CSTC (2”) $25/CY 3 CY $75.00 
Treatment Volume $4.50/CY 2 CY $9.00 

 

Detention Volume $4.50/CY 10 CY $45.00 
 
Pervious Concrete 

  Total $1,059.00 

 Pervious Concrete (4”) $205/CY 6 CY $1,230.00 
 AASHTO No. 57 (2”) $25/CY 3 CY $75.00 

AASHTO No. 3 (12”) $25/CY 9 CY $225.00 
Treatment Volume $4.50/CY 1 CY $4.50 

 

Detention Volume $4.50/CY 3.5 CY $15.75 
   Total $1,550.25 
Pervious Pavers     
 Pervious Concrete (4”) $4.50/SF 500 SF $2,250.00 
 AASHTO No. 8 (1”) $25/CY 1.5 CY $38.00 

AASHTO No. 57 (6”) $25/CY 9 CY $225.00 
Treatment Volume $4.50/CY 1 CY $4.50 

 

Detention Volume $4.50/CY 3.5 CY $15.75 
   Total $2,533.25 

 

6.0 PARKING LOT DESIGN 

This analysis evaluates the construction costs for a 20,000 square foot parking lot.  The 
analysis compares the cost of a standard asphalt parking lot with an open pond for 
detention/treatment, a stormwater vault for detention/treatment, and a parking lot with 
pervious pavement with rock gallery storage under the pavement.  Two scenarios were 
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evaluated for the pervious options. The first assumed an infiltration rate through the native 
subgrade of 0.5 inches per hour while the second assumes that there is no infiltration and 
the system functions as a detention system.  The no infiltration case would be for sites 
where high groundwater elevations or other site constraints preventing any infiltration 
through the pavement subgrade. 

 Item Unit Cost Quantity Cost 
Impervious Parking     
(Open Pond) Class B Asphalt (2”) $35/CY 123 CY $4,305.00 
 CSTC (4”) $15/CY 246 CY $3,690.00 
 Detention Volume $4.50/CY 445 CY $2,002.50 
 Treatment Volume $4.50/CY 31 CY $139.50 

Control Structure $3,500/EA 1 EA $3,500.00 
Catch Basin $700/EA 2 EA $1,400.00 
12” CPEP Storm $18/LF 100 LF $1,800.00 
Chain Link Fence $7/LF 350 LF $2,450.00 

 

  Total $19,287.00 
Impervious Parking     
(Vault) Class B Asphalt (2”) $35/CY 123 CY $4,305.00 
 CSTC (4”) $15/CY 246 CY $3,690.00 
 Detention Volume $3.50/CF 10,672 CF $37,352.00 
 Treatment Volume $3.50/CF 828 CF $2,898.00 

Control Structure 3,500/EA 1 EA $3,500.00 
Catch Basin $700/EA 2 EA $1,400.00 

 

12” CPEP Storm $18/LF 100 LF $1,800.00 
   Total $54,945.00 
Pervious Parking 
(Infiltration) 

    

 Pervious Asphalt (2”) $35/CY 123 CY $4,305.00 
 ½ Gravel (2”) $15/CY 123 CY $1,845.00 
 2”-4” Ballast (12”) $18/CY 740 CY $13,320.00 
   Total $19,470.00 
Pervious Parking 
(No Infiltration) 

    

 Pervious Asphalt (2”) $35/CY 123 CY $4,305.00 
 ½ Gravel (2”) $15/CY 123 CY $1,845.00 

2”-4” Ballast (18”) $18/CY 1,111 CY $19,998.00 
Liner $1/SF 21,200 SF $21,200.00 
Control Structure 3,500/EA 1 EA $3,500.00 

 

12” Perf. Pipe 20/LF 400 LF $8,000.00 
   Total $58,848.00 
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7.0 SOIL REHABILITATION 

Soil rehabilitation consists of adding compost material to site soils prior to applying sod or 
landscaping to provide a better growth medium and provide increased stormwater retention 
properties.  This analysis reviews the cost of this practice from a stormwater management 
standpoint, but there are additional benefits including reduced chemical fertilizer 
requirements and watering needs and increased soil biota.  The soil rehabilitation costs are 
based on the recommended practices as outlined in Guidelines & Resources for 
Implementing Soil Depth & Quality, BMP T.5.13, in WDOE Western Washington 
Stormwater Manual, 2002 funded by Snohomish County Public Works Department.  
Construction cost information has been obtained from several sources including Guidelines 
for Landscaping with Compost-Amended Soils for City of Redmond Public Works prepared by 
Chollak Services.  The Tilled Compost-Amended Turf (TCT) consists of breaking up or 
tilling the top 6 to 8 inches of native soil material and adding a calculated quantity of 
mature compost.  The compost is tilled into the native material with a goal of reaching an 
organic content of between 8 and 13-percent for the amended soil.  As stated in the 
referenced report, costs can vary depending on native soil conditions, availability of 
compost material, and size and type of equipment that can be used on a particular site. 

 Item Unit Cost Quantity Cost 
Minimum Input Turf (MIT)     
 Surface Preparation $1.00/SF 2500 SF $2,500.00 
 Detention Volume $4.50/CY 6.29 CY $28.31 
   Total $2,528.31 
Tilled Compost-Amended 
Turf (TCT) 

    

 Surface Preparation $1.36/SF 2500 SF $3,400.00 
 Detention Volume $4.50/CY 3.55 CY $15.98 
   Total $3,415.98 

Differenc
e 

$887.67    

Per SF $0.36/SF 
 

8.0 GREEN ROOF 

Green roofs are a building construction technique that includes soil and plant material in 
place of standard roofing systems.  Green roofs typically consist of a waterproof 
membrane, root barrier, insulation, growth medium, and vegetation.  Intensive green roofs 
consist of highly manicured landscape designs with turfs and shrubs.  Intensive green roof 
also generally require irrigation and additional growth medium increasing the initial 
construction costs.  For this project, the cost for an extensive green roof is used.  Extensive 
green roofs consist of a thinner growth medium and the primary plant materials used are 
sedums which are adapted to growing in difficult conditions.  This cost analysis is based on 
the initial construction costs and the realized savings in required stormwater management 
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facilities.  Additional life-cycle cost savings may include reduced heating/cooling 
requirements, increased roof life, these not considered as part of this project.  To determine 
stormwater management facility volume savings, the detention required for a standard roof 
modeled as impervious surface was compared to an extensive green roof assumed to have 
hydrologic characteristics comparable to grass/landscaping.     

 Item Unit Cost Quantity Cost 
Standard Roof (Hot 
Applied Roofing) 

    

 Roofing $10.00/SF 10,000 SF $100,000.0
0 

 Detention Volume $4.50/CY 188.78 CY $849.51 
   Total $100,849.51 
Green Roof (Extensive)     
 Green Roof $12.50/SF 10,000 SF $125,000.0

0 
 Detention Volume $4.50/CY 56.48 CY $254.16 
   Total $125,254.16 

Difference $24,404.65    
Per SF $2.44/SF 

  

9.0 DETENTION FOR STANDARD RESIDENTIAL SUBDIVISION 

AHBL has previously provided a case study for the Kensington Estates residential 
development.  This study reviewed the stormwater detention and treatment requirements 
for a 24-acre residential subdivision located in Pierce County, Washington.  Comparisons 
were made for multiple low impact development scenarios and were compared against a 
conventional development.  This study is provided in Appendix G of this cost comparison. 

10.0 CONCLUSION 

This analysis is based on data and records either supplied to or obtained by AHBL.  These 
documents are referenced within the text of the analysis.  The analysis has been prepared 
using procedures and practices within the standard accepted practices of the industry. 

AHBL, Inc. 

 
 
Glenn C. Hume, PE      
Project Engineer      

 
GCH 
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APPENDIX A 
 

WWHM Output for Infiltration Trenches vs. Bioretention Cells 
 

 
 

   
   
   
 































































 

 
 

 
 

APPENDIX B 
 

WWHM Output for 24’ Standard Road vs. LID Road Section 
 

 
 

 
 
 
 
 
 

 

































 

 
 

 
 

APPENDIX C 
 

WWHM Output for Impervious Pavement vs. Pervious Pavement 
Modeled as Grass 

 
 

 
 

 
 
 
 
 

 































 

 
 

 
 

 
APPENDIX D 

 
WWHM Output for Parking Lot Designs 

 
 













































 

 
 

 
 

APPENDIX E 
 

WWHM Output for Soil Rehabilitation 
 
 



























 

 
 

 
 

APPENDIX F 
 

WWHM Output for Green Roof vs. Standard Roof 
 
 































 

 
 

 
 

APPENDIX G 
 

Kensington Estates Case Study by AHBL, dated February 6, 2002. 
 

 
 














